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PATENT APPLICATION 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of 

Hendrikus Jan KAPAAN, Jacobus ZWARTS, 
Simon Jan BROERSEN 

Application No.: U.S. National Stage of PCT/NLOO/00227 

Filed: October 1, 2001 Docket No.: 110748 

For: ACTUATOR HAVING COMPACT GEAR REDUCTION 

PRELIMINARY AMENDMENT 

Director of the U.S. Patent and Trademark Office 
Washington, D. C. 20231 

Sir: 

Prior to initial examination, please amend the above-identified application as follows: 
IN THE CLAIMS : 

Please replace claims 6-15 as follows: 

6. (Amended) Actuator according to claim 1, wherein the extenric gear wheel (24) is 
rotatably supported with respect to the excentric hub (23) by means of a rolling element 
bearing (30). 

7. (Amended) Actuator according to claim 1, wherein the motor (2) is an electric motor, 
the stator (6) of which is cormected to the housing (1). 

8. (Amended) Actuator according to claim 1, wherein the gear reduction mechanisme 
(4) is at the end of the screw mechanism (3) opposite the end thereof engaging an actuating 
means (38) for a brake pad (39). 

9. (Amended) Actuator according to claim 1, wherein the screw (16) of the screw 
mechanism (3) is rotatably supported by means of a support bearing (1 1) with respect to a 
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central support shaft (13), the gear ring (23) and the gear wheel (24) of the reduction gear 
mechanism (4) surrounding said central support shaft (13). 

10. (Amended) Actuator according to claim 1, wherein the screw (16) has a bore (35) 
containing a lubricant reservoir (36). 

1 1 . (Amended) Actuator according to claim 1, wherein the gear reduction mechanism (4) 
and a positive back-drive mechanism (37) are contained in a gear reduction module (40). 

12. (Amended) Actuator according to claim 1, wherein the gear reduction module (4) 
comprises a central support shaft (13) for supporting the screw mechanism (3). 

13. (Amended) Actuator according to claim 1, wherein the screw mechanism (3), a 
support bearing (1 1) for supporting the screw mechanism (3), the rotor (7) of the motor (2) as 
well as a bearing (9) for supporting the rotor (7) on the screw mechanism (3) are contained in 
a actuator module (41). 

14. (Amended) Actuator according to claim 1, wherein the housing (1), the stator (6) and 
electric connections for the motor (2) are contained in a housing module (42). 

15. (Amended) Brake caliper, comprising a claw piece with at least two brakes, and an 
actuator according to claim 1 . 
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REMARKS 



Claims 1-15 are pending. By this Preliminary Amendment, claims 6-15 are amended 
to eliminate multiple dependencies and typographical errors. Prompt and favorable 
examination on the merits is respectfully requested. 

The attached Appendix includes marked-up copies of each rewritten claim (37 C.F.R. 
§1.121(c)(l)(ii)). 

Respectfully submitted, 
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APPENDIX 

Changes to Claims: 

The following are marked-up versions of the amended claims: 

6. (Amended) Actuator according to any of the preceding claims, claim 1. wherein the 
extenric gear wheel (24) is rotatably supported with respect to the excentric hub (23) by 
means of a rolling element bearing (30). 

7. (Amended) Actuator according to any of the prec e ding claims, claim 1, wherein the 
motor (2) is an electric motor, the stator (6) of which is connected to the housing (1). 

8. (Amended) Actuator according to any of th e p re c e di ng claims, claim L wherein the 
gear reduction mechanisme (4) is at the end of the screw mechanism (3) opposite the end 
thereof engaging an actuating means (38) for a brake pad (39). 

9. (Amended) Actuator according to any of the preceding claims, claim 1, wherein the 
screw (16) of the screw mechanism (3) is rotatably supported by means of a support bearing 
(11) with respect to a central support shaft (13), the gear ring (23) and the gear wheel (24) of 
the reduction gear mechanism (4) surrounding said central support shaft (13), 

1 0. (Amended) Actuator according to any of th e preceding claims, claim 1, wherein the 
screw (16) has a bore (35) containing a lubricant reservoir (36). 

1 1 . (Amended) Actuator according to any of the preceding claims, claim 1. wherein the 
gear reduction mechanism (4) and a positive back-drive mechanism (37) are contained in a 
gear reduction module (40). 

12. (Amended) Actuator according to any of the pr e ceding claims , claim 1, wherein the 
gear reduction module (40) comprises a central support shaft (13) for supporting the screw 
mechanism (3). 

13. (Amended) Actuator according to any of the pr e c e ding claims, claim L wherein the 
screw mechanism (3), a support bearing (11) for supporting the screw mechanism (3), the 
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rotor (7) of the motor (2) as well as a bearing (9) for supporting the rotor (7) on the screw 
mechanism (3) are contained in a actuator module (41). 

14. (Amended) Actuator according to any of the pr e c e ding claims, claim 1, wherein the 
housing (1), the stator (6) and electric coimections for the motor (2) are contained in a 
housing module (42). 

1 5 . (Amended) Brake caliper, comprising a claw piece with at least two brakes, and an 
actuator according to any of the preceding claims, claim 1 . 
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Actuator having compact gear reductiQn_ 

The invention is related to an actuator, comprising a housing which contains a 
motor and a screw mechanism, said screw mechanism comprising a screw and a nut 
5 one of which is rotatably supported with respect to the housing, and a gear reduction 
mechanism connecting tiie rotor of the motor to the rotatable screw or nut. 

Such actuator is generally known, and can be applied for various purposes such 
as for actuating a brake, a clutch etcetera. In many of these applications, it is desirable 
to have a large reduction between the motor and the object to be actuated, such as brake 
10 pads. On the other had, overall dimensions and weight should remain limited. 

The screw mechanism itself provides a reduction which i.a. depends on the pitch 
of the threads. A small pitch however entails rather narrow thread, which in particular 
for ball screws would lead to small, vulnerable balls which moreover are difKcuit to 
handle. 

15 The gear reduction means therefore preferably should provide a relatively large 

reduction, such that the screw mechanism can have coarser threads which provide a 
lower reduction of said screw mechanism itself. 

In this respect, the prior art gear reduction mechanisms are not adequate. They 
comprises a ring gear, satellite wheels and a crovm gear. Usually, two or more of these 

20 mechanisms are arranged in series so as to obtain the required reduction. The overall 
dimensions and weight are high. 

The object of the invention is therefore to provide an actuator having a gear 
reduction means with a large reduction, and with relatively small dimensions and low 
weight. This object is achieved in that the gear reduction mechanism comprises at least 

25 a concentric gear ring with radially inwardly directed teeth, an excentrically positioned 
gear wheel having radially outwardly directed teeth wherein the outer diameter of the 
gear wheel is smaller than the inner diameter of the gear ring, such that the teeth of said 
gear wheel and gear ring engage each other along a part of their circumferences, and at 
an opposite part of their circimiferences are out of engagement, said gear wheel being 

30 rotatable accommodated on a extentric hub which is connected to the rotor of the 
motor. 
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The reduction gear means according to the invention provides a large reduction as 
a result of the extentric position of the gear wheel and hub. Its dunensions are small in 
thickness direction, leading to a compact embodiment. 

Preferably, the gear ring is integrated with the screw of the screw mechanism, 
5 said screw being rotatably supported with relation to the hoxxsing. 

Furthermore, a very compact actuator is obtained in case the rotor of the motor is 
rotatably supported on the outer ring of a support bearing, said outer ring being 
integrated with the screw and the gear ring. 

By means of a radially inwardly extending flange, the rotor may be connected to 
1 0 the excentric hub. 

Also, a positive back-drive mechanism is connected to the flange and the 

housing. 

The actuator may be assembled from several sub assemblies such as a housing 
module, an actuator module and a gear reduction module. 
1 5 According to a further embodiment, the housing hay have a bore accommodating 

at least the nut and/or the screw, and an axially fixed part of said nut or screw, 
supported with respect to a radial support abutment, which extends inwardly in the 
bore. In this embodiment, the rotor of the motor is supported rotatably on a sleeve, said 
sleeve engaging the fixed part and extending away from an actuator head which is 
20 movable in axial direction by means of the nut or the screw, said sleeve having a 

radially outwardly extending sleeve flange which is interposed between said support 
abutment, and the axially fixed part. 

In particular, the flange of the sleeve is supported on an abutment surface of the 
support abutment, which faces the actuating head connected to the axiaUy displaceable 
25 nut or screw for exerting a compressive force. 

The rotor sleeve is now held firmly clamped between the radial support abutment 
and the axially fixed part of the nut or screw, which provides a simple, reliable 
construction. No additional fastening means are necessary for supporting the rotor 
sleeve. 

30 In a practical embodiment, the nut is fixedly supported within the housing, said 

nut having a radially outwardly extending nut flange facing the outwardly extending 
sleeve flange and overlapping the inwardly extending actuator support abutment. 
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In service of the screw actuator according to the invention, misalignment may 
occur as a result of eccentric forces and/or transverse forces. Such mis£ilignment might 
cause damage to the balls and raceways of the nut and the screw, which are rather 
vulnerable to such loadings. According to the invention, this problem can be alleviated 
5 in case the outwardly facing surfaces of sleeve flange and the nut flange are curved in 
axial cross section, so as to allow swivelling or tilting of said nut and sleeve due to 
misalignment forces. 

The screw/nut unit, as well as the drive unit including rotor and possible 
reduction means, may now move in unison so as to adapt to the misalignment. 
10 A very stable embodiment is obtained in case the nut has a nut extension 

extending beyond the nut flange and inside the support abutment, the sleeve having an 
axiaily extending support part which is accommodated between said nut extension and 
the support abutment. 

According to a preferred embodiment, the actuating head engages the screw 
1 5 through a rolling element bearing. Said rolling element bearing is integrated with the 
actuating head. A further improvement concerning stability is obtained in case the 
actuating head is accommodated in a cylinder, which is held non-rotatably in the bore. 

The sleeve may comprise a sheet metal part which is provided with the inner 
reaceway of at least one support bearing for rotatably supporting the rotor; 
20 alternatively, a separate bearing may be mounted vrith its inner ring on said sleeve. 
For ease of handling and assembly, the sleeve and the nut are clampingly 
preassembled. 

The sleeve may furthermore comprise an inwardly extending flange at its end 
opposite the sleeve flange, which flange carries a gear wheel of the gear reduction 
25 mechanism. 

The invention will be explained further with reference to an embodiment shown 
in the figures. 

Figure 1 shows a longitudinal section of a brake calliper comprising an actuator 
according to the invention. 
30 Figure 2 shows a cross-section according to II-II of figure 1. 

Figure 3 shows a further embodiment. 

The actuator according to the invention comprises a housing 1, containing an 
electric motor 2, a gear reduction mechanism 4 and a screw mechanism 3. The housing 
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at its one end comprises an external screwthread 5, by means of which the actuator can 
be connected to e.g. a brake calliper in the case of a disc brake application. 

The stator 6 of the motor 2 is connected to the housing 1, the rotor 7 of the motor 
is supported on a sleeve 8. This sleeve 8, by means of ball bearings 9, is in tum 
5 supported with respect to the outer ring 1 0 of a bearing 1 1 . The inner ring 12 of said 
bearing 1 1 is supported on a central support shaft 13, connected to the housing 1 . 

The central support shaft 13 engages the housing 1 through a load cell 15, and is 
snapfitted by means of clipring 43 accommodated in the groove 44 of the mner ring 12. 
The outer ring 10 of the bearing 1 1 is integrated with screw 1 6 of screw 
10 mechanism 3. This screw 16 is thus rotatably supported with respect to the housing L 
The nut 17 of the screw mechanism 4 is slidably, but not rotatably with respect to the 
housing. Through the screwthreads 18, 19 and balls 20, the rotary motion of the screw 
16 is converted into a linear motion of the nut 17, which is contained in a cylinder 
space 32 in the housing 1. 
1 5 According to the invention, the rotor 7 and the sleeve 8 carry an inwardly direted 

flange 21, which carries an excentric hub 23. 

The excentric hub 23 rotatably supports a gear wheel 24 through bearing 30, the 
outer teeth of which gear wheel 24 engage the inwardly directed teeth of the ring gear 
25. 

20 The outer diameter of the gear wheel 24 is smaller than the internal diameter of 

the gear ring 25, such that over certain distance the circumferences of these gear 
members engage each other. At the opposite circumferential parts, they are not in 
engagement, which means that the gear 24 is able to excentrically rotate with respect to 
the gear ring 25. 

25 In this manner, a great reduction of the rotations of the rotor 7 is obtained. 

The brake calliper 5 1 , shown is figure 3 comprises a screw actuator having a nut 
55, which by means of balls 78 rotatably supports a screw 56. The nut 55 and screw 56 
have appropriately shaped scew type grooves 81. 

The electric motor 57 has a stator 58 connected to the housing 51, as well as a 
30 rotor 59 which through bearings 69 is rotatably supported on a sleeve 63. That sleeve 
63 comprises a raceway 68 for the bearings 69. In the alternative, the sleeve may of 
course carry the inner rings of separate bearings. 
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Said rotor sleeve 69 has an outwardly extending sleeve flange, which is held 
between a radially inwardly extending support abutment 61 of the housing 51, as well 
as an outwardly extending nut flange 65. 

Said outwardly extending nut flange 65, as well as the sleeve flange 63 are sitting 
5 withm the bore 60 in the housing 5 L The support abutment 6 1 extends radially 
inwardly with respect to the wall of the bore 60. 

Non-rotatabiy held within the bore 60 is a cylinder 72, within which an actuating 
head 71 is accommodated. Through ball bearing 73, that actuating head 71 engages the 
screw 56 of the screw actuator 54. 
10 By actuating the motor 57, the rotor 59 drives the screw 56 of the screw actuator 

54, via the shaft 76. Said shaft 76 is connected on the one hand to the excentric 
reduction gear mechanism 4 according to firgures 1 and 2, which is driven by the rotor 
59 through the rotor sleeve 63 and the inwardly extending flange 74 thereof 

On the other hand, central drive shaft 76 extends into a bore 77 of the screw 56, 
1 5 which shaft 76 is non-rotably coupled to the screw 56 through a spline/groove 
mechanism. 

As a result, the screw 45 is rotated and moved outwardly, so as to bring the brake 
pad 53 closer to brake pad 52 for exerting a braking effect on a brake disk (not shown). 

As a result of the compressive forces thereby exerted on the nut 55, the support 
20 sleeve 63 is held firmly clamped against the support abutment 61 of the housing 5 L 

With the aim of accommodating misalignments, which might cause harm to the 
raceways and balls of the screw actuator, the sleeve flange 64 as well as the nut flange 
65 may be curved preferably along the surface of an imaginary sphere, so as to allow 
some adaptation of the screw actuator 54 together with the rotor 59 and reduction 
25 mechanism 70. 

The screw 56 can be driven by means of an auxiliary drive, e.g. a hand brake 
drive 80, connected to drive shaft 76, 
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1. Actpator,coniprisingahousi2ig(l), wWch contains a ^ 
5 mecl|iamsm (3). said screw mechanism (3) coiryprisijig a screw (16) aiic3 a luit (17) one 
of is mtatably supported with respect to the housing (1), and ascar reduction 
mcckamsm (4) connectmg the lotor (7) of the motor (2) to the rotaiabte scew (16) or 
nut (^7),sgid gearieduction mechanism (4) compri^ at least a concentric gear ring 
(25) Uifli radially inwardly directed teeth, an excentcically positioiied gear ^ed QMi) 
1 0 havh^ radially outwanJly directed teedi vfbsrcm 4e outer diameter of the gear vdied 
(24) ^5 snoaller than the inner diameter of the gear ring (25),. ^ch that tiie teeth of said 
gear jwheel (24) and gear ring (25) engage each othci along apart of titeir 
pjr^Tfrife^nw^ and ^ an oppQsitfi part of -ttieir circumfenances are out of engagement, 
said ^centric geariJ^iieel (24) being lotatafcle accommodated on an «ceiitiic hub C23) 
1 5 Miucji connected to the ixitor (7) of the motor i^v characterised ii 
Qtti) |p r^^^ % scr^nfi) of thp srr^mtchamF 
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1. '. Actuator, comprising a housing (1). niiich contains a motor and a i 
mechanism (3), said screw mechanism (3) cotuprising a screw (1 6) and a nuf^l 7) one 

of M^ich is rotatably supported with respect to tbe bousing (I), and agdaar reduction 
mcc|ianism (4) connecting the rotor (7) of the motor (2) to the m^l^l c scew (16) or 
nut ^17), charactettzsed in that the gear reduction mechani^p^) comprises at least a 
concientric gear ring (25) with radially inwardly dirccJjRdteeth, an cxcentrically 
positioned gear wheel (24) having radially outvrardly directed teeth wlieiein the outer 
diaxneter of the gear wheel (24) is smaller tjjrih the inner diameter of tbc gear ring (25), 
siK:h that the teeth of said gear wheel (?4) and gear ring (25) engage erach other along a 
partjof their circumferences, andpr^ opposite part of their circumferences are out of 
engi^.gement, said excentric ge^ ivheei (24) being rotatable accommodated on an 
exc^ntric hub (23) whkk^ connected to the rotor (7) of the motor 

2. Actuatpr^ccording to claim 1, wherein the gear ring (25) is integrated with 
the ^rey^l 6) of the screw mechanism (3), said sorew (1 6) being rotatably supported 

relation to the housing (I). 



25 



7. Actuator according to claim 1 wherein the rotor (7) of the motor (2) is 
rot^lably supported on the outer ring (10) of a support bearing (1 1). ssid outer ring (10) 
beirjg integrated with the screw (16) and the gear ring (25). 

i 

; Actuator according to claim 7» wherein the rotor (7) by meaas of a radially 
invi^ardly extending flange (21) is connected to the excetitric hub {23>- 



7- ' Actuator according to claUn f , \v4ierein a positive back-drive mcchamsme 
(30J is connected to ttie flange (21) and the housing (1). 

30 j!. Actuator according to claim ^> wherein the positive back-dnve mechanism is 
a siJiral spring (30). 

6 I 

' Actuator according to any oftheprwedingclwms, wherein the exusnric gear 
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vvheijl (24) is rbtatably supported with respect to the cxcentric hub (23) by means of a 
rolMlJg element bearing (30). 

Actuator according to any of the preceding claims, \vherein then 
an ejectfjc motor, the slator (6) of which is connected to the housing (1 



Actuator according to any of the preceding claiin$» wherein the &ear reduction 
mec^isme (4) is at the end of the screw mechanism (3) opposite the «nd thereof 
^giging an actuating means (38) for a brake pad (39). 



\0. \ Actuator according to any of the precedLntgclaimSswherdn the a c^^ 
the |ctew ntechanism (3) is rotatably supported by means of a support bearing (1 1) 
w5tl) respect to a centrd support shaft (13), the gear ring (23) and ftc wheel (24) of 
the Adduction gear meclianism (4) sunounding sard central support shaift (13). 

}4 - : Actuator according to any of the preceding claims, wherein the sscrew (16) has 
a bcjre (35) containing a lubricant reservoir (36). 

t \ 

>2, ; Actuator according to any of the preceding daims* wb^in ihe ^ear reduction 
nic<]hsLru$m (4) and a positive back-drive mechanism (37) are contained in a gear 
redi|ction module (40). 

It j- 

\^,', Aetuatoraccordingtoanyofthe preceding claims, wherein the gear redaction 
module (40) comprises a central support shaft (1 3) for supporting the screw mechaxdsm 



25 (3).: 



j Actuator according to any of the preceding claims, wherein thes screw 
mecjhanism (3), a support bearing (1 0 foe supporting the screw niecti^tnism (3), the 
rotcfr (7) of the motor G2) as well as a bearing (9) for supporting the rotor (7) on the 
jscr^w mechanism (3) are contained in a actuator module'(41). 



Actuator according to any of the preceding claims^ wherein ther housing ( I 
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the itator (6) and electric connections for the motor (2) are contained in a housing 
module (42). 



16. Actuator according to one claim I , corpprising a housing (55), a m^si (55) and j 
acTc w (56) one of which is axially fixed with respect to the homing (51) and the j 
of vjhich is axially dispUceable with respect to the hotising (51) for mo\dng i 
actuating head (71), as well as a motor (57) which comprises a stator (58) os^ected to 
the hoxising (5 1 and a rotor which is dri vingly connected to a rotatablc Bart (56) of the 
scnejw actuator (54), the housing (51) having a boic (60) accommodatU^ at least the nut 
1 0 (55 ■} and/or screw (56), an axially fixed part (55) of said nut (55) onfcrew (56) being 
sup|K7rted with respect to a radial support abutment (61) which ^<^nds inwardly in the 
bor^ (60), wherein the rotor (59) of the motor (57) supported ncHatably on a sleeve (63), 
sai4 sleeve (63) engaging the fixed pait (55) and extendine^ay froox the actuating 

heat (71), said sleeve (63) having a radially outwardly eluding sleeve flange (64) 

I y 

1 5 wh^lch is interposed between said support abutment (61), and the axial ly fixed part (55). 



20 



25 



30 



1 7- \ Actuator according to claim 16^ wherein iKe flange (54) of the s-Ieevc (63) is 
supported on an abutment surlace (62) of th^upport abutment (61) which faces; an 
actuating head (71) connected to the aKiaKy displaceable nut (55) or s«rcw (56) fbr 
excjrtjng a compressive force. 

i 

\ 
I 

1 8, j Actuator according to clain/l6 or 1 7, wherein the nut (55) is fiscedJy 
supjported within the housing ^51), said nut (55) having a radially outr«Pvardly extending 
nutjflange (65) feeing the onftwardly extending sleeve flange (64) antl overlapping the 
in^^ardly extending sup^M abutment (61). 

1 9.1 Actuator acci^dlng to claim 1 8, wherein the outwardly facing srurfaces of 
sle< ive flange ( U) and the nut flange are curved in axial cross section, so as to allow 
swivelling o^JUng of said nut and sleeve due to misalignment forces. 

20. i^hiator according to claim 18 or 1 9, wherein the nut (55) has a mi extension 
(6^ extending beyond the nut flange (65) and Inside the support abutment (61)* the 
slojve (63) havmg an HHtaUy extending support part (67) which is 3&commodated 
yBetween said nut extension (66) and the support abutment (61). 
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3 L Actuator according to claim 30, wherein the gear wheel jnechantsmj 
connoted to a central drive ^haft (76) which is rotatably supp^tedln tlie bousing (51) 
and Which extends into a bore (77) in the screw (76).,.9BiS^ve shaft (76) being noa« 
rotat^'bly coupled to the screw (56) through'^^line/groove mechanistn. 



I 

32. jAcCuatoragpordlng to claim 3 1» wherein a lubricant dosing mcdule (79) is 
JStcd in the bore (60) of the screw (66). 



IS 



, Brake calliper, comprising a claw piece wifh at least two brakes, and an 
actuator according to any of the preceding claims. 
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d. [ ] n?) such applications have been filed 

e. [ X 1 si/ch applications have been filed as follows 



EARUEST FOREIGN APPLICATION(S), IF ANY FILED WITHIN 12 MONTHS 
(B MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 



Country 


r 


Application 
Number 


Date of filing 
(day, month, year) 


Date of Issue 
(day. month, year) 


Priority claimed 


the Netherlajids 


1011731 


6 April 1999 




Yes 


1 — 

1 










— ^ 











ALL FOREIGN APPLICATION(S), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 



% , CONTINUATIONJN-PART 

i 

; (Complete this part only if this is a continuation-in-part application) 

f ^ereby declare j:laim the benefit under Title 35, United States code, paragraph 120 of any United States application(s) listed 
^|iow and, InBoi^r as the Bubject matter of each of the cjgim of this application is not disclosed in the prior United States 
ication In the .Jnanner provided by the first paragraph of Trtle 35, United States Code, paragraph 112. I acyknowledge the duty to 
d^closB matenal (nformation as defined fn Title 37. Code of Federal Regulations, paragraph 1,56(a) which occurred betv^een the 
fifing date of the pdor application and the national or PCT International filing date of this application- 



{>fli(PpJfcation Sejrial No,) (Filing date) 



(Status) 



application Sepal No.) (Filing date) 



(Status) 

POWER OF ATTORNEY 



(patented, pending, abandoned) 



(patented, pending, abandoned) 



A«*T*|iinl CtfinmhMtgnar ltj>r P«|ant» 



Offlwr I •ppilc.llftn ana .ii conHmnnon* mnA divi>|en* ihorwr. «nc4 to trvnMcc %\\ bu*|nD» tn iti« Psumt and n««^8nwric 

J«m«* A. Oflff, RBatafratfoji N<» ^.07gf 
Kim M, Kudsoru ftftftWiWl^ l*la, IZJ fl2p 
EdWBTd WaTfcar, R»gr«tr^Uon No, a i.^goq 

*U^ooR«Ee.poNDBN« |. CONNECT.ON ««TM *PPt«AT,ON SHOULD BE BENT TO O L.PP . aERRlM.^ P.O. BOX ALDUNDRIA. VROaA TELEPHONH, m«) 



CO 



W|!B|NED DECLARATION AND POWER OF ATTORNEY 

(ORIGINAL DESIGN, NATIONAL STAGE OF PCT OR C!P APPLICATION) 



As a below n^med inventor, 1 hereby declare thaf 



My residence; post office address and citizenship are as stated below next to my name, I believe I am the 
original, first ^nd sole inventor (rf only one name is listed below) or an original, first and joint inventor (if 
plural names pre listed below) of the subject matter which is claimed and for whteh a patent is sought on 
the invention ^ntitled: 

Actuator having compact bear reduction 

the specificaU|)n of which: (complete (a), (b) or (c) for type of application) 

I 

REGULAR OR DESIGN APPLICATION 



a J ] 
b.[ ] 



is attached hereto, 
W£is filed on 
Serial No, 

' (if applicable) 



as Appfication 

and was amended on 



Wi 



PCT FILED APPLICATION ENTERING NATIONAL STAGE 



afe described and claimed in International application No, PCT/N LOO/00227 
fiiey on 6 April 2000 

an^ as amended on (If any) 



111 



ACKNOWLEPGEMENT OF REVIEW OF PAPERS AND DLTTY OF CANDOR 



htiereby state j that I have reviewed and understand the contents of the above identified specification, 
Including the cljpims, as amended by any amendment referred to above. 



I acknowledge 



of Federal Regulations, paragraph 1.56(a) 



he duty to disclose information v/h\ch Is material to patentability as defined in Titte 37, Code 



In compliance with this duty there is attached an information 
disclosure statement 37 CFR 1 .97 



PRIORmr CLAIM 

I hereby claim foreign priority benefits under Title 35. United States Code paragraph 119 of any foreign 
application (s) for patent of inventor's certificate listed below and have also identified below any foreign 
application for batent of inventor's certificate having a filing date before that of the application on which 
priority is claimeid. 



statement^ made on Intormation and belief are believed to be taie; and further that the9e statements 
were mad^ Wrlh the knowledge that wilful false statements and the like so made are punishable by 
fine or imprisonment or both under Section 1001 of Trtle 18 of the United States Code and that such 
wilful false statements may jeopardize the validity of the application or any patent issued thereon. 

Full name pf .sole or first invento r: KAPAAN, Hendriku s Jan ^ 
Inventor's signature ~" 



J 
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Full name of third inventor: BROERSEN, Simon Jan 

Inventor's siqinature 
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